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de maximis, inc.

186 Center Street
v Suite 290
Clinton, NJ 08809
(908) 735-9315
(908) 735-2132 FAX

February 14, 2011 o . Via Electronic and U.S. Mail

Mr. Niget Robinson

USEPA - Region l1 »

290 Broadway ~ 19" Floor -

New York, New York 10007-1866

Re: Chemsol Superfund Site
Long-Term Monitoring Plan

’

.Dear Mr. -Robinson:

~As an attachment to an email dated December 1, 2010, the United States Environmental
Protection Agency (USEPA) provided comments oi the draft March 2010 Long-Term Monitoring
Plan (LTMP) and Quality Assurance Project Plan (QAPP) for OU-2, Remedial Wark Element
(RWE) II, at the Chemsol Superfund site. In preparation for a conference call with USEPA on
December 14, 2010, the Chemsol Site Trust (the Trust) provided a draft response to comments
for discussion purposes. Agreements on several of the comments were reached during the
December 14 conference call and USEPA provided additional feedback via email on December:
17, 2010. In addition, the Trust provided additionally requested information, specifically related
to the topic of low flow sampling, via email dated December 28, 2010. The USEPA responded
via telephone to William Lee on January 6, 2011 with conditional approval to implement the
LTMP using low flow sampling methodology. With this approval, final agreement was reached
on the contents of the LTMP/QAPP and the baseline groundwater sampling event was started
January 10, 2011. Following completion of the baseline sampling event, and subsequent final
inspection of the on-site groundwater treatment facility on January 25, 2010, the site-wide
groundwater extraction and treatment system (four extraction wells along the northern, down-

gradient property boundary and two wells W|th|n the central porlron of the property) began long-
"term operation.

As noted above, agreement on these comments resulted in final.approval of the LTMP/QAPP
and the draft document is currently being revised to reflect the agreed upon changes. The
agreed upon changes include those agreed upon with the New Jersey Department of
Environmental Protection (NJDEP) in a Technical Memorandum dated August 27, 2010. Final
copies of the- LTMP/QAPP will be forwarded under separate cover. In the interim, this letter
documents each of the Agencies December 1 comments (shown in ltalics) followed by a brief
response and the agreement reached with USEPA. Additional technical background and
discussion associated with several of the comments, and previously forwarded in the submlttals
referenced above, is attached for reference,

1) Sect. 2.1 - a) A baseline water level round must be co_llected before turning on the extraction |

wells. b) Water level data must also be plotted on some north-south cross-sections. ¢) Changes
in the frequency of water level measurements must be approved by EPA. Monthly data
collection could be required past the first year, or continued for some selected wells.
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Response:

1A: Agreed. A baseline water level round will be collected before turning on the extraction

wells. The on-going interim extraction system (pumping from wells C- 1 and C-1P) will continue

to operate.

1B: Agreed. A north-south oriented cross section will be drawn through the central portion of
the site, through extraction wells C-1 and C-1P. Note that the direction of groundwater flow
from off-site to the north across the property’'s southern border will also be confirmed through
the use of data loggers (See Comment 7). :

1C) Monthly water level data collected since 1994, as part of the interim groundwater extraction
system, consistently indicate that while the overall potentiometric surface fluctuates seasonally,
the zone. of capture developed by the extraction well remains consistent. The LTMP currently
calls for monthly water level measurements during the first year of operation to document that
pumping from the new extraction wells will exhibit the same consistency. It was agreed that
water levels would be monitored monthly as called for in the LTMP, with the caveat that if the
zone of capture fluctuates seasonally, as demonstrated by the monthly data collected during the
first year of operation, then monthly water level monitoring would continue beyond the first year
of operation in all or a selected sub-set of wells as determined through consultation with
USEPA. The LTMP will be edited to reflect this agreement.

2) OWe-series wells must be included in the water-level measurement rounds.
Response:

Water levels in OW series wells (overburden wells) are currently collected monthly as part of the
interim groundwater extraction system monitoring program in place since 1994. These data, as
well as that collected during the Pre- Desngn Investigation (PD}) consistently indicate that the
overburden water surface (water table) is essentially perched on top of the low permeability
upper bedrock, it is a vertical flow system (i.e., limited, if any horizontal flow component), and is
not responsive to pumping in the underlying bedrock. Based upon over 16 years of monthly
data, the collection of water levels from the overburden wells has never provided any valuable
information relative to the performance of the interim groundwater extraction system (See
Quarterly Monitoring Reports).

It was agreed with USEPA that water levels in “OW” wells located near the pumping wells along
the northern property boundary would be obtained monthly during the first year of operation.
Assuming the data continue to demonstrate there is no influence from the pumping wells, than
the collection of water levels from the "OW" wells would be discontinued after the first year of
operation.

3) Sect. 2.2 - Combined influent should be sarhpled as frequently as needed during startup,
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then monthly through the first year and quarterly thereaﬂen

Response:

Agreed. ‘The LTMP will be revised accordingly.

4) Sect. 2.2, pg. 2-3 - The text proposes a direct changeover from 3-volume purge to low-flow
protocols. The text cites long open rock intervals and large volumes of purge water requiring
treatment. The SOP for low-flow sampling requires that the pump intake be placed at a targeted
depth to yield a representative sample of aquifer water. However, many of these bedrock wells
are several hundred feet deep and they vary in diameter. Work at some other sites suggests
that the most transmissive fracture will yield the water to the sampler even if the intake is not
right next to that fracture. Please indicate how the PRP Group will evaluate the pump intakes

for all the wells. Because of the very limited sampling that has been done at this site, it would be -

beneficial to test and compare samples from the alternative methods, especially at problematic
wells

Response: -

This comment is consistent with Comment #4 provided on June 14, 2010 by the NJDEP. For
completeness and technical background, our August 27, 2010 response to NJDEP’s comment
. is summarized in Attachment A. However, based upon NJDEP's October 26, 2010 response
which agreed that a study such as that suggested by the EPA in this comment is not necessary,
the depth of the pump intake would be determined as follows:

+ For new wells with ten foot screened/open rock intervals the pump will be set at the mid-
point of the screened/open rock interval _

e For existing TW, DMW or C series wells located adjacent to a newer well for which
borehole data is available, information from the adjacent borehole will be used to select
the depth at which the pump would be set for sampling (i.e., target zones of highest
hydraulic conductivi_ty, open fractures based on caliper logging, etc.).

o For existing TW series wells for which borehole data is not avallable the pump will be

set five feet above the bottom of the borehole.

» For the remaining locations with open intervals greater than ten feet, the pump will be
" set within the lower half of the screened interval.

The LTMP will be updated to include the above information and to call for the use of three
volume purge sampling, or assessment of alternative methods, at a point in the future when
VOC concentrations are approaching the water quality standard and decisions are being made

relative to the possibility of shutting down one or more extraction wells (see discussion in -
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Attachment_ A).

In our teleconference of December 14, 2010, the Agency had suggested purging a minimum of
the screenfopen interval volume followed by stabilization of the field parameters prior to
sampling. In an email dated December 28, 2010, the Trust forwarded a written response to this

approach as well as a table of estimated volumes within the long open intervals of concern. As

described in greater detail in Attachment A, the Trust does not have any information to either

support or refute the proposed approach. However, based upon the research on low flow
sampling, the Trust recommended employing the low flow sampling method at all locations for
the baseline sampling round, with the pump set at the depths determined as described above
and referenced in the table included in Attachment A. In the event that unexpectedly large
differences are observed in the results as compared to historical data, then alternative sampling
methods would be considered in consultation with USEPA. ‘

The approach described above was verbally approved on January 6, 2011 and the baseline
sampling was completed using the low flow sampling methodology. The LTMP will be revised
to reflect the above agreement. Please see Attachment A for additional technical background.

5) Sect. 2.2 - The text suggests that VOCs only will be analyzed for performance. However,
additional parameters; SVOCs, Pesticides, PCBs, Inorganics, and MNA parameters (which
provide information on the aquifer geochemistry) must also be analyzed during the baseline

round. Based on these results and previous identification of site COCs, additional analyses of

selected constituents could be required regularly.

Response

This comment is consistent with Comment #5 provided on June 14, 2010 by the NJDEP, and
based upon the NJDEP letter dated October 26, 2010, they are in agreement with the approach
proposed in the LTMP (i.e., VOCs only). Our August 27, 2010 response to the NJDEP
comment is paraphrased and further expanded upon in Attachment B.

As discussed with USEPA and detailed in Attachment B, the collection of analytical data other

than VOCs will not have any relevance to the protectiveness or meeting the objectives of the -

groundwater extraction system as called for in the ROD. In an email dated December 17, 2010,
the Agency agreed with this approach with the addition that the full suite of data be analyzed at
OW-1, TW-4 and TW-5 during the baseline sampling round. The LTMP will be edited to reflect
this agreement and that the need for future analysis of the full suite of parameters at these
locations would be dependent upon the results. Please see Attachment B for additional detail.

N
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6) Table 1 — The following wells must also be included in the groundwater sampling network:

MW-205P

DMW-7

DMW-10

TW-9

TW-12

TW-13

TW-14

MW-101

MW-104

OW-series wells; espec:ally '

ow-1

Oow-2

ow-3

OW-4

ow-10

ow-11

OwW-12

OW-14 (as suggested by NJDEP)

" Based on the results, some of the wells may be ellmmated after the baselme samp/mg and
others after the first year of samplmg

Response:

In the August 2007 PDI Report, it was originally proposed that the LTMP include 29 wells
located around the perimeter of the site. In response to comments from USEPA, this list was
expanded to the current 49 wells based upon the desire to track concentration trends in multiple
interior wells. While the potential value of adding wells MW-205P and DMW-10 (both of which
~are along the northern property boundary) is recognized, the remaining locations have
historically demonstrated non-detectable to low level constituent concentrations or are interior to
the site. As noted previously, we are no longer in the site characterization phase and the list of

wells in the LTMP includes wells around the perimeter of the site as well as a representative -

number of interior wells to track water quality trends. It is unclear as to what value is added by
collecting additional data from interior wells and/or wells that have historically reported non-
detectable concentrations. Likewise, it is also unclear as fo the value of collecting water quality
data from the overburden OW series wells as they represent a vertical flow system (see
response to comment 2 above), are not influenced by the groundwater extraction system and
are either along the upgradient perimeter or within the central portions of the site. The collection
of water quality data from these wells, therefore, does not provide any information relative to
meeting the objectives of the ROD. Sampling of these wells will be appropriate at some time in
. the future relatlve to future site decisions, but not as part of the long-term monitoring plan.

In response to this comment it was initially agreed that MW-205P and DMW-10 would be added

Qe
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to the long term monitoring program. Subsequent to the Agencies December 17, 2010 email, it
was further agreed that wells OW-1, OW-2, OW-10 and OW-12 would be sampled during the

~ baseline round for TCL VOCs The LTMP and associated tables Wlll be revised to refiect this

agreement.

7) Sect. 3 - In addition to the cross-section along the north boundary, data must also be plotted
on some north-south cross-sections. Data from the water level recorders should be illustrated in
hydrographs too. As the PRP Group indicated, the type of data analysis and frequency could
be changed if requ:red by EPA.

Response

Agreed. A north-south oriented cross section and hydrographs of the water level data recorders
will be provided and the LTMP will be edited to reflect this requirement.

. 8) Sect. 3. - Attached is a template for reporting data O&M at pump and treat sites that was
published a few years ago. Please use template as a guide for report preparation. In addition,
data should be presented in electronic spreadsheet Region 2 EDD format. Well location
(geographic) and construction data should also be provided in EDD format.

Response:

Agreed. The referenced reporting format will be used as a template and the data will also be
provided in the Region 2 EDD format. The LTMP will be edited to reflect this agreement.

9) QAPP Workshest #18 - a) See comment #6 above.‘ b) Provide some additional well
construction information, including diameter and inner casing/screen material. A well
assessment inventory will be requested at a later time.,

Response:

9A:. Please see response to comment 6 above. Wells MW-205P and DMW-10 have been
added to the long term monitoring program and samples will be collected from wells OW-1, OW-
2, OW-10 and OW-12 during-the baseline sampling round for analysis of TCL VOCs.

9B: Agreed. The tables in the LTMP will be revised to include the requested information.

10) As mentioned during the Five-Year Review site field visit, conducting aquifer pump testing
near wells with FLUTe liners has been found to cause failure in a few cases. The PRP Group
should contact the FLUTe company and provide EPA with a plan for managing the FLUTe wells
that exist and are proposed at the Chemsol site.

$ o
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Response:

Discussion with Carl Keller of FLUTe indicates that the referenced failure was a rare occurrence

where pumping in a nearby well resulted in drawdown of 90 feet below the water table and a .

resulting head of approximately 100 feet on the FLUTe liner. As a result of this high differential
head, a liner failed at a fracture that apparently connected the pumping well and the FLUTe
well. There have apparently been three such instances over 14 years and each of them was
related to a large head differential. At locations where this js a potential concern, FLUTe has
established a procedure to fill the liner with cement- bentonite grout.

At Chemsol we are working with a confined aquifer and the pumping of nearby wells will result
in drawdowns of well under ten feet. These limited head differentials will not pose a threat to
the liner and filling the liner with cement-bentonite grout is not proposed. Alternatively, we
propose to monitor the water level on the interior of FLUTe -203 during the monthly water level
events to confirm its integrity and then recommend abandoning this location in late winter 2011
when drilling equipment is-coming off the OU-3 work.’

We can also monitor the water level inside the liners for the OU-3 wells with FLUTe liners;
however, as noted above, the pumping will result in less than 10 feet of drawdown and these
wells are even further away than FLUTe 203, so there is no basis for concern.

11) Table-1 — Semi-annual sampling of the extraction wells-and combined influence sampling
must be conducted for the first four years of operation instead of first three years.

Response:

Agreed. The LTMP will be amended accordingly.

12) Extraction well EX-4P is missing from Figure 1-2, please include.

Résponse:

Agreed." Figure 1-2 will be updated. :

13) QAPP Worksheet # 33 — All reports presenttng the results of the sampling and analysis
activities performed at this site should be included.

_'Response:

~ Agreed.

-
PAPER



—N7

de maximis

Mr. Nigel Robinson
Response to Comments
February 14, 2011

Page 8 of 8

14) QAPP Worksheet # 36 — The correct Region 2 data validation SOP should be HW-24,
Validating Volatile Organic Compounds by SW 846 Method 82608B.

Response:

Agreed. The reference will be corrected.

~ Please do not hesitate to contact us with any questions you may have. The LTMP is being
revised to reflect the stated agreements and a final document will be submitted in February
2011. '

Very truly yours,

de maximis, inc.

L

William J. Lee
Attachments
cC: Martha Goodwin, NJDEP

Alison Saling, Esq., KL Gates
Tim Roeper, Cornerstone Environmental Group, LLC

O



Attachment A . o
Technical Background and Discussion in Response to Comment # 4
Use of Low Flow Sampling Protocols

The technical basis behind the recommended low flow sampling methodology was provided in
our August 27, 2010 response to the NJDEP’s comments and NJDEPs subsequent October 26,
2010 response. The response is paraphrased below and amended to include aresponse to the
Agencies December 14, 2010 suggestion to purge a minimum of the screen/open interval
volume followed by stabilization of the field parameters prior to sampling. '

The technical basis behind the LTMP is to establish a consistent prbcedure (ie., low-flow
sampling) at the onset of the baseline sampling event and then moving forward, such that the
objectives of the sampling plan (i.e., observing changes over time) are achieved.

It is important to recognize that the wells installed along the northern property boundary during
the Pre-Design Investigation, and subsequently used to characterize the plume at the property
boundaries, were all constructed with 10' long screened intervals that were selected on the
basis of continuous borehole packer test data and geophysics (please see discussion in Section
3.3 of the PDI Report). These wells were specifically screened across open fractures that
exhibited higher permeability as compared to the intervals above and below. The water-bearing
fractures contributing to the well screen interval have thus been identified and a consistent
method of sampling will result in reproducible resuits. Originally, it had been proposed that only
these perimeter wells be sampled as part of the LTMP since it was recognized, based on the
data from interim well C-1 and research over the past several years on the behavior of VOCs in
the rock matrix, that pumping would be required for decades with only small changes in
groundwater quality within the source area. However, the USEPA requested that the LTMP be
expanded to include the collection of data from interior wells so that long term trends could be
evaluated.

Itis these older, interior wells that have longer open intervals. However, potential water quality
differences that may be present based upon the position of the pump will have no impact on the
decision making regarding performance of the containment remedy. Rather, the data quality
objective here is to collect groundwater samples in a consistent manner that will allow for an
_assessment of long term water quality trends. The proposed sampling plan meets this objective
~ within both the interior and perimeter portions of the plume and the wells monitoring the plume
perimeter were installed to monitor a specific targeted interval based upon the borehole testing.

At this point in the site history, we are no longer in the site characterization phase where the
actual concentrations are the principal objective, but rather, in the monitoring phase where the

" principal objective is to record changes with time, Moreover, given that the groundwater
extraction and treatment system is being implemented to address total VOC concentrations in
fractured rock in excess of 10,000 ppb (along the northern property boundary, higher in the
source area) it is unrealistic to expect that VOC concentrations will approach water quality
standards anytime in the foreseeable future. For example, the interim pumping remedy at C-1
has been in operation since September 1994 and total VOC concentrations in the Principal
Aquifer adjacent to C-1 remain in excess of 1,000 ppb under pumping conditions and
concentrations rebound higher when the pump is temporarily shut down for maintenance. _
Concentrations in the overlying Upper Permeable aquifer remain consistently above 10,000 ppb
and concentrations in the Upper Bedrock Aquitard are in excess of 100,000 ppb. Therefore,
potential differences in measured concentrations depending on the collection depth of the low



flow sample, would not differ around (i.e., above or below) the water quality standard, but rather
at higher concentrations above the standard. Such differences would have no impact on
decision making relative to the groundwater extraction and treatment system.

Given the above, and that the low flow sampling approach will also provide the most
comparable sampling method to the FLUTe wells to be installed and sampled as part of the OU-
3, off-site investigation, we recommended low-flow sampling. However, for those older wells
constructed with long open intervals, we would also recommend editing the LTMP to indicate
the need to collect samples following three purge volumes (historical method) or to assess
alternative sampling methods, at a point in the future when total VOC concentrations have -
declined to levels (i.e., below water quality standards) where decisions will be made relative to
potentially turning off one or more of the extraction wells. In this manner, potential differences in
water quality associated with the depth of sampling during the routine monitoring program would
be addressed when the results will have an impact on decision making. Note that total VOC
concentrations are referenced, as VOCs are present at the highest concentrations above water
quality standards and will likely be the most recalcitrant in the fractured bedrock, thereby driving
the duration of the remedial efforts. However, any decisions relative to potentially turning off
one or more of the extraction wells would be based on a full suite of analytical data (i.e. VOCs
SVOCs, pesticides and metals).

In an October 26, 2010 response to the above discussion, NJDEP agreed with the proposed
amendments to the LTMP noted above, with additional statements recommending that for any
existing TW, DMW or C series wells located adjacent to a newer well for which borehole data
was available, that this information be used to select the depth at which the pump would be set
for sampling. We are in agreement with this recommendation. NJDEP further recommended
that absent such data, the pump be set approximately 5 feet above the bottom of the well at the
TW series wells and in the lower half of the well at the remaining locations. We are also in
agreement with this recommendation and have incorporated these comments into the proposed
amendments to the LTMP as identified in the bulleted items above.

In our teleconference of December 14, 2010, the Agency had suggested purging a minimum of
the screen/open interval volume followed by stabilization of the field parameters prior to
sampling. In an email dated December 28, 2010, the Trust forwarded a written response to this
approach as well as a table of estimated volumes within the long open intervals of concern. As
presented in the December 28, 2010 email, it is our understanding that the Agency is concerned
" that the long open intervals may result in a stabilization of field parameters that are not
representative of the water quality and that the objective of the Agencies proposed approach is
to first remove potentially stagnant water within the well.

Briefly, there are 26 locations that fall into this category. Most of these wells have an open
interval of approximately 25', with one as long as 52 feet. The volume of water within the
screened/open rock interval associated with these wells averages approximately 39 gallons per
well and ranges from approximately 14 to 76 gallons. The collective total estimated volume
within these screened/open rock intervals is 1021 gallons.

We do not have any information to either support or refute the proposed approach, However,
while these volumes are not prohibitive, they would require a vehicle to collect the purge water
and transport it back to the treatment plant. This would prove problematic at the interior '
locations within the reconstructed wetlands. More importantly, based upon the information
described below and in the low flow sampling research cited in the attached presentation, we
believe that representative samples will be obtained using the low flow sampling methodology.




The attached presentation from QED presents research indicating thé low flow sampling is
applicable in wells with 20 foot screen/open intervals and that the water quality results are
controlled by the geology of the surrounding formation and not the pump position. While there
is currently no research on screen/open intervals longer than 20 feet, it is anticipated that the
same conditions would prevail. Further, small downward gradients are present throughout the
site and intra borehole flow would be anticipated from permeable fractures near the top ofthe
borehole to permeable fractures near the bottom of the borehole. Under these conditions, the

borehole water would not be stagnant, but rather, would be representatlve of the intra borehole
flow regime,

The concern expressed by USEPA is that the low flow sampling results will not be comparable
to the historical results obtained by purging three well volumes of water prior to sampling. While
we agree that the results may be different, we do not anticipate large scale changes in the -
observed concentrations that would alter the conceptual site model or selected remedial action
in any way. Perhaps more significantly, it is no longer clear that the results obtained from
sampling following three purge volumes should be the basis for comparison. Over the years,
three volume purging has fallen out of favor with the preferred alternative being low flow
sampling. While it is recognized that this preference is based on the assumption of shorter
screen/open intervals (i.e., on the order of 10 — 20 feet), we believe the data collected following
three volume purging should be evaluated with the limitations of the sampling method in mind
and that the representativeness of future data collected via low flow sampling should be
considered. Likewise, and as discussed previously, we. believe the data quality objectives for
the LTMP are fully met by establishing con3|stent sampling protocols from this point forward.

leen the above, we recommend employing the low flow sampling method at all locations for
the baseline sampling round, with the pump set at the depths referenced in the attached table.
in the event that unexpectedly large differences are observed in the results as compared to
historical data, then alternative sampling methods would be consndered in consultation with
USEPA.

The approach described above was verbally approved on January 6, 2011 and the baseline
sampling was completed using the low flow sampling methodology. The LTMP will be rewsed
to reflect the above agreement ,




Attachment B
Technical Background and Discussion in Response to Comment # 5
Analysis of TCL VOCs as Opposed to Full TCL/TAL Parameter List

The data collected as part of the original Rl and the subsequent PDI investigation, during which
the full suite (Full TCL/TAL List) of analytical parameters was analyzed; consistently indicate
that VOCs represent the analytical fraction with the greatest number of detected compounds
and the highest concentrations. In many cases, the reported concentrations are several orders
of magnitude above the applicable water quality standard. In comparison, only four SVOC
compounds were sporadically detected, with the highest and most frequently reported SVOC
above water quality standards being1,2-dichlorobenzene at 5 of the 62 sampled locations. Note
that 1,2-dichlorobenzene, as well as 1,3-dichlorobenzene, 1,4-dichiorobenzene and 1,2,4-
trichlorobenzene are now analyzed as part of the VOC fraction. The only other SVOC
compounds reported above water quality standards included bis(2-chloroethyl) ether ranging
from 7.4 to 42 ug/| at five locations and hexachlorobutadiene at 20 ug/l at one location.
Similarly, pesticides were reported above water quality standards in only 5 of the 62 sampled
locations and the concentrations were low in comparison to the VOCs. For example, the
highest reported pesticide concentration was 0.71 ug/l beta-BHC at TW-4. PCB'’s were not
detected above water quality standards in any of the wells. Finally, the most frequently reported
inorganics above water quality standards included aluminum, iron, manganese and at a slightly
less frequency, arsenic. All four of these constituents are naturally occurring and aluminum,
iron and manganese are also reported above water quality standards in both up-gradient and
side-gradient wells; suggesting that the concentrations are naturally occurring. Nonetheless, it
is evident that the former site activities represent a contributing factor and concentrations above
water quality standards are present at the down-gradient property boundary.

Collectively, the data indicate that at any of the locations at which an SVOC, pesticide or
inorganic constituent exceeded the applicable water quality standard, VOC constituents also
exceeded applicable water quality standards at a greater frequency and at higher
concentrations. Therefore, the VOCs serve as an indicator of the overall water quality.

- Moreover, the high concentrations of the VOCs, coupled with the knowledge that VOCs will
diffuse into the rock matrix and therefore serve as a long term source of dissolved
concentrations above the water quality criteria, indicate that the VOCs will be the driver relative
to the long term operation of the groundwater extraction system. In other words, the knowledge
base indicates that the concentrations of the other analytical fractions will likely decline below
water quality standards before the VOCs and that the remammg VOC concentratlons will dictate
the need for continued operation of the groundwater extractién system.

The above does hot diminish the significance of the other constituents. Water quality sampling
will be completed for the full suite of parameters at a future time when decisions are being made
relative to the possibility of shutting down one or more of the extraction wells. Likewise, the full
suite of parameters will be tested for as part of the off-site, OU-3 investigation and
recommendations for the suite of analytical parameters for the long term off-site monitoring
program will be based upon this future data. Finally, several on-site wells are included in the
OU-3 investigation work plan and are identified for sampling and analysis of the full suite of
parameters specifically to evaluate the site geochemistry as noted in the comment. However,
the objectives for the on-site monitoring program for the groundwater extraction and treatment
system are met by the analysis of VOCs and as noted in the previous response, we are no
longer in the site characterization phase but rather, performance monitoring. Specifically, the




ROD calls for on-site containment and mass removal to the extent practicable. Documentation
that the remedial action is meeting these objectives is obtained through the measurement of
water levels (i.e., hydraulic heads) and long term trends in water quality as represented by the
VOC concentrations. Documentation of containment through these metrics meets the
requirements of the ROD and measurement of the remaining analytical fractions (with respect to
- the on-site monitoring program for the groundwater extraction system) is not needed until a
future date when decisions are made relative to potentially shutting down one or more extraction
. wells.

In summary, at this time, the collection of analytical data other than VOCs will not have any
relevance to the protectiveness or meeting the objectives of the groundwater extraction system
as called for in the ROD. In an email dated December 17, 2010, the Agency agreed with this
approach with the addition that the full suite of data be analyzed at OW-1, TW-4 and TW-5
during the baseline sampling round. The LTMP will be edited to reflect this agreement and that
the need for future analysis of the full suite of parameters at these locations would be
dependent upon the results.



TABLE 1
MONITORING WELLS INCLUDED IN THE LONG TERM
WATER QUALITY MONITORING PROGRAM

Water Bearing Reference Ground Well Screen/Open Interval Pump Depth Basis for selection of pump depth setting Est. Volume

Well ID Zone Elevation Elevation Diam.’ Top  Bottom Length Feet Below open interval
(ft,msl) (ft.,msl) (inches) (Depth below Ground Surface) Ground Surface (gallons)
C-3 Principal 80.52 78.70 4 120 25 114 Lower half of screened mterval per NIDEP recommcndatlon 16.32
C4 Principal 80.96 79.10 4 104 129 25 123 Lower half of screened interval per NJDEP recommendation 16.12
C-5 " Principal 80.10 78.30 6 99 125 26 118 Lower half of screened interval per NJDEP recommendation 38.63
d &
C-8 Upper Permeable  81.40 79.40 4 116 138 22 133 Lower balf of screened interval per N3DEP recommendation 14.36
c-9 Upper Permeable  85.33 83.60 4 91 115 25 109 Lower half of screened interval per NJDEP recommendation 15.99
C-10 Upper Permeable 80.71 78.30 4 102 125 23 119 Lower half of screened interval per NJDEP recommendation 15.01
DMW-1 Principal 85.40 82.90 6 225 250 25 244 Lower half of screened interval per NJDEP recommendation 36.72
DMW-2 Lower Bedrock 85.07 83.60 6 300 325 25 319 Lower half of screened interval per NJDEP recommendation 36.72
DMW-3 Lower Bedrock 80.49 78.70 6 225 250 25 244 Lower half of screened interval per NJDEP recommendation 36.72
DMW-4 Lower Bedrock 80.44 78.60 6 300 325 235 319 Lower half of screened interval per NJDEP recommendation 36.72
DMW-5 Principal ) 77.10 6 225 250 25 244 Lower half of screened interval per NJDEP recommendation 36.72
DMW-6 Principal . 7770 6 300 340 40 330 Lower half of screened interval per NJDEP recommendation 58.75
6 319 Lower ha]f of screened mterval per NIDEP recgmmcndatlon

. Lower half of screened interval per NIDEP recommendation -




‘ TABLE 1 : .
MONITORING WELLS INCLUDED IN THE LONG TERM
WATER QUALITY MONITORING PROGRAM

Water Bearing Reference Ground Well - Screen/Open Interval Pump Depth Basis for selection of pump depth setting Est. Volume
- WellID Zone Elevation Elevation Diam.’ Top Bottom  Length Feet Below : open interval
(ft,msl) (ft,msl) (inches) (Depth below Ground Surface) Ground Surface (gallons) .

TW-1 Upper Bedrock 90.15 89.10 6 13 65 52 60 - Five feet above bottom pervNIDEP recommendation
TW-=2 Upper Bedrock 85.81 84.30 6 12 60 48 S5 . Five feet above bottom per NJDEP recommendation
TW-3 Upper Bedrock 81.59 79.70 6 14 - 50 36 45 Five feet above bottom per NJDEP recommendation
TW-4 Upper Bedrock 7831 76.60 6 19 49 31 ) 44 Five feet above bottom per NJDEP recommendation
TW-5 Upper Bedrock 76.24 74.30 6 20 45 25 40 Five feet above bottom per NTDEP recommendation
TW-5A Upper Bedrock 75.98 74.40 6 20 45 25 40 . Five feet above bottom per NJDEP recommendation
TW-6 Principal 78.88 76.70 6 19 45 26 -40 Five feet above bottom per NJDEP recommendation
TW-7 Principal 80.16 78.00 6 17 50 34 45 Five feet above bottom per NJDEP recommendation
TW-8 Principal 85.11 83.40 6 16 60 | 4 55 Five feet above bottom per NJDEP recommendation
TW-10 Upper Bedrock 79.96 78.50 . 6 20 60 41 ' 55 Five feet above bottom per NJDEP recommendation
TW-11 * Upper Bedrock 75.76 75.00 6 19 48 30 43 Five feet above bottom per NJDEP recommendation

‘Wells for baseline sampling only pending subsequent evaluation.

* 2" wells constructed of PVC riser and screen. . . . Total volume in Qpcﬂ/screened intervals 1020.77
4" wells constructed of stainless steel riser and screen. . Average volume in open/screened intervals 39.26
6" wells constructed of black steel riser and open rock interval. i

Wells with 10' of screen or less. Pump to be set at midpoint of screen
5 Well with 15' of screen. Pump to be set at midpoint of screen.
. Pump depth to be based on data (caliper/packer testing) obtained from adjacent borehole.



‘QED Envlronmental Sys oms Inc
Ann Arbor MI San Leandro CA

vggg

CopyllgthQED Envlrermemal Systems, Inc. 2010; all.Aghts reserved. The information containad within. this doetmem may not
be published, b rowritten or alh distributed wnhou! pnnfwmten authgrization from QED.

. Other low-ﬂow appllcatlon issues
- = Whatdo low-flow samples represent?
- Where should the ; pump intake be placed?
~-Is there a screen length limit for low-flow sampling?

Questions and Answers

VQED




" recovery, tymcélly ‘Within, 24

hours.

Little concern was given to :

how purging protocols and

devices (e.g., bailers) affected-
the chemistry of ground water

samples.

YOED




‘ng  purging rates can cause overestlmﬁ or 'due q
{contammant moblllzatlon and mcreased sample turbidity. -

5Dewatenng Iower yield wells causesi sés of VOCs;
 affects DO and CO, levels, and increases sample "
turbld ity.

. iExcesswe drawdown can cause overestimation or “false
positives” from soil gas or from mobilization of soil-bound
contaminants in the overlying formation or “smear zone.”

vOED

Turbld samples that are filtéred to remove sollds ‘are not
" the same as low turbidity samples '

» Gibbons & Sara, 1993 found no statistical
difference between filtered and unfiltered
samples for metal when turbidity is <10 NTU.

- Various guidance documents suggest 5-20 NTU is

acceptable for sampling (e.g., Florida DEP FS2200,
2006; US EPA Region 1 SOP, 2010)




"~ Contrary to popular belief, the development of * " -
the low-flow purging approach was based on a

_need to control artifactual turbldlty, not to reduce
purge water volumes

YQED |
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, S = wturbldlty :|mproved
']sample accuracy,'reduced purge "
’:“‘volumes '

REHENEAGSRASNHREY

(X121

. Samples represent naturally moblle
contaminants, not stagnant water in the - Sampling e
well or mobilized contaminants.

+ Purge volume is based on stabilization
of indicator parameters measured
- during purging.
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Low-flow purging and sampling controls turbidity and
delivers higher quality samples - a clear advantage.

vOED




Walls purged and -
sampled-with ballers; . . | -
“high turbidity (>100 NTU) " Trurged with pumpand

| sampled with bailsrs; varying H .- . .
* | turbldity (30-50 NTU) -~ i

T ==
A J'

Dec-88 May-80° Sep-01 Jan-93 Jun-04 Oct-85 Mar97 Jui98 Dac99 Apr-01 Sep02 Jan04

Date YQED

] Changed totow-flow .. .-
sampling with dedicated |
| bladder pumps -

Traditional Well Volume Low-Flow Purging
- Purging - _ '




Ecorainic Analyslé (In US Dollars): ~ * ' AN
Time for Purging Wells (a) $500 81,878

‘Bisposal costs (b) $1,300 - $3,780
Cost.per Sampling Event $1,800 $5,626"
Annual 8ampling Costs (quarterly $7,200 $22,500

*  sampling)
‘Sampling costs for 30 years $216,000 . $675,000

(a) Two-peraon.crew at $150/hr.USD
(b) First drum = $4,000; additional drums = $300 (drum = 33 US gallons/208 litess).

YQED

L blrect cost savmg duce purge water handlmg & di po
-reduced purging time (in some wells). - '

- Sample Quality - reduced turbidity, more accurate dissolved
concentrations, and a better estimate of the true mobile
contaminant load

- Indirect cost savings - improved data accuracy and precision
(fewer false statistical “hits™); better data = better decisions.

VQED




e »f’.::gu1dance

.lndlcator parameters are momtored for stablllzatlon to' |
indicate formation water and purging completeness.

Dedicated sar‘npl‘mg equnpment is preferred. Portable
pumps require larger purge volumes, can increase
turbidity and require decontamination between wells, but
are stlll better than bailing or high-rate pumping.

VQED

“thisT annera"ﬂ sto: L/mm

_ npin .
as qulckly as possmle “This reduces’ mixing w;thm the B
borehole, drawing water from the sampling zone. .

_Flow rates are established for each well based on
drawdown values measured during purging, not an
arbitrary value or upper limit.’

VQED |




Usé fates at of below the puirgirig *+
*+ flow ratefor metals and-other
- inorganic. parameters. lower . <+ -
- rates(100 mlimin.) for VOCs and
- ﬂltered samples o

Fill Iarger sample bottles ﬁrst
then reduce the fiow rate (if
needed) for VOCs and any
filtered parameters.

Sampling at 1'00 mi/minutefor all
parameters can extend samplmg
times unnecessarily.

%

!I T
phifti
T
| i
(L 1§

i
%
[
i

drawdown;{0.1m);during

-'"_.,dlfﬁcult to achieve dnder
‘- .some c:rcumstances .

adjustment based on_site-
specific conditions and
personal experience.”

and may require

VYQED

[ty




.,.,any' other: arbltrary dréwdown llmlt "

"+"Astudy by Vandenberg: and Varljen (2000)
shows that the goal is to establish a stable
pumping water level during purging, with
indicator parameter stabilization following water
level stabilization.

YQED |
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At the point where the water level stabilized, the indicator parameters
(conductivity shown above) and farget analytes were also stabllized.




B ‘;amblent temperature and some. electnc pumps L : S
— Turbidity cannot indicate when purgmg is completed 1t should be
measured primarily to support sample data and prevent
. excessive pumpmg/formatlon stress.
Stablllzatlon criteria are typically + 3-10% of readings or a
range of units (e.g., + 0.2 mg/L DO, + 0.2 pH units) where
percentages are not appropriate. Stabilization occurs
when three consecutive readings fall within the criteria. ;
- VQED.

o intervals difficult.”

:precsse measurement'-".;"f .

Readmgs may not appear
stable even though water
chemistry has stabilized.

11



An in-line flow cell isolates water from air, maintaining water chemistry and
~ allowing automated measurement. Open-top “flow containers” can't achieve
accurate values for dissolved oxygen or redox due to rapid gas exchange.

Typical flow-cell output provides simultaneous display of
parameters while-storing readings for future recall
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Temp, pH.DO. Turty

\ [ —¢— Temp oC
24 ~a—pH '

100
e . 19— DO mgft

0 forersrerererere, T 01 BT Br O Byy—T—T—7 Lo {—e—Turb ntu’

024 6881012141618 20222426 283032 ——ECUS
Time, minutes —»—ISE mv
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Does thé pump lhlet- Iocatlon affect sample”
results‘?
- Does low-flow sampling work in longer well

screens, or is there a practical screen length
limit?

v
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contnbute more vsater-‘ i 7
~ The actuial zone monitored is Ionger :
_ than the length of the screen
* ~ Same for 5, 10, and 20 foot screens

- Applles to both fully submerged

- screens and screens lntersectmg the
water table

‘Swd Pock
(=01 awe)

I Cap

Varljen, et al.
2006

Hom ogeneous; Intake at Midpoint

- Q=250 ml/min

0.0 ] o |
2.0 1
40 {k
6.0 ]
8.0 {¢ :

Depth Below Top of Screen {f)

Pump In lake_at 5 ft

Q=500 mtmin

10.0 A T T T
’ 10 20 30
Flux {(m/mh)}perd-nchofl Screen

40 50

Varljen, et al. 2008

QI
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Depth Babw Top of Screen (f)

Pump Intake 2t 0.83 ft
Q=250 ml/min

10 15
Flx {mfmh} per 2-hch of Screen

20

25

‘Varljen, et al. 2008

YQED.

Homogeneous; Intake atB ottom

0.0 4 —4

£

§ 1.0 {5

320l

2 Tk Pump Intake at 4.17 ft

E 3.0 || Q=250 m/min

2 4.0 - [ 5

“ 504 i . : . s
o LSl 5 10 15 20 25

Flsx {mbmin} per 2-nchof Screen
Varljen, et al. 2006 VQED!
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Depth Below Top of Screen {ff)

Pump ntake at 1 ft
Q=250 mi/min

T L]
10 15
Flux (m¥mi) par2-nchof Scraen

20

25

Varijen, et al. 2006

"VQED .

Depth Below Top of Screen (ft)
w
(-]

Pump Intake st 2.5 Rt
Q=250 mmin

10 15
FAux {mi/min) per 2-inch of Screen

20

25

Varijen, et al. 2006
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T Ievel and dlrect-push samples taken

urrou hdlng formatior

ow-ﬂow Samples were vutua"y dentic:
o:the ‘mean concentratlon of the multl ;

Balled sample concenttrations were
biased lower than the Iow-ﬂow pumped
samp!e results.

)
1801

Device DMLS Geoprobe .| Low-Flow | ° Bailer

Crimgh) { 169 | 186 [ 1.76 1.05

|

’6'

@_4) Ground-Water Sampling
Guidelines for Superfund and
RCRA Project Managers

GROUND VWATER FORUS ISSUE PAPER
Peapla Yeuhis® snd Bapnerd Lavaie™

Tha donrm oviors Mepg Quowes prrsly | T Kty Davon. 3, Rctmt Ads CRD-
8 NA cac RS, ans. OSDIERL. i
Prerdrn B A Sraey v Four

ey, otk 1 Siove Vilve of B Cireie
ey Carpe.

USEPA; 1996, Puls and .

" Barcelona) DOES: NOT'

' .N'ov oth~er indep ndent data
* ‘or any other published study

is cited to support the limit.

-Some state regulatory
.agencies have used the
USEPA 2002 guidelines to
limit use of low-flow purging
to well screens no longer
than 5-10 feet.

VQED
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LOW FLOW? YES! LOW FLOW? NO. YQED
B Groverems fytory

_ ,Amonlto»rmg' zone)'_ ‘hould relate -to’ihe séturatedz ,
-~ thickness and identifi able preferentlal flow paths -
and should not be based on an arbitrary design
‘or guideline.

Previously mentioned studies support using low-

flow purging and sampling in well screens to 20
feet.

YQED.

[
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' ".attentlon to pumpmg rate drawdown and mdncator
parameter stabilization.

* Low-flow purging and sampling W|I( prowde a flow-
weighted average sample from most momtonng wells
when used correctly.

* Pumping rate, drawdown and screen Iength should not
be based on arbitrary limits.

voED

ﬁ'o!l-Free Numbers:
Ann Arbor, Ml: 800-624-2026
San Leandro, CA: 800-537-1767

Websites
www.gedenv.com
www.micropurge.com

YQED
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